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INTEGRATED UNINTERRUPTED POWER SUPPLY UNIT 
BACKGROUND 

[0001] Computer systems have been used in, e.g., some rural areas or areas 

5 outside major metropolitans. Normally, in these areas, there may be poor or 
inadequate power infrastructures. The computer systems may rely on common 
alternating current (AC) power. The computer systems may also use batteries; 
however, the batteries are not directly applicable to the computer systems or other 
AC peripheral equipments. 

1 0 BRIEF DESCRIPTION OF THE DRAWINGS 

[0002] The invention described herein is illustrated by way of example and not by 

way of limitation in the accompanying figures. For simplicity and clarity of illustration, 
elements illustrated in the figures are not necessarily drawn to scale. For example, 
the dimensions of some elements may be exaggerated relative to other elements 
15 for clarity. Further, where considered appropriate, reference labels have been 
repeated among the figures to indicate corresponding or analogous elements. 

[0003] FIG. 1 illustrates an embodiment of a computing device. 

[0004] FIG. 2 illustrates an embodiment of a system that may supply power in a 

computing device. 

[0005] FIG. 3 illustrates another embodiment of a system that may supply power in 

a computing device. 

[0006] FIG. 4 illustrates an embodiment of a method that may be used to supply 

power. 
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DETAILED DESCRIPTION 

[0007] The following description describes techniques that may provide a system to 
supply power to a computing device. The implementation of the techniques is not 
restricted in computing systems; it may be used by any execution environments for 
5 similar purposes, such as, for example, desktop, laptop, server, mobile computing 
device, handheld computing device, mobile phone, or other environments and/or 
digital/electronic equipments. In the following description, numerous specific details 
such as logic implementations, opcodes, means to specify operands, resource 
partitioning/sharing/duplication implementations, types and interrelationships of 

1 0 system components, and logic partitioning/integration choices are set forth in order 
to provide a more thorough understanding of the present invention. However, the 
invention may be practiced without such specific details. In other instances, control 
structures and full software instruction sequences have not been shown in detail in 
order not to obscure the invention. 
[0<D88] References in the specification to "one embodiment", "an embodiment", "an 

example embodiment", etc., indicate that the embodiment described may include a 
particular feature, structure, or characteristic, but every embodiment may not 
necessarily include the particular feature, structure, or characteristic. Moreover, 
such phrases are not necessarily referring to the same embodiment. Further, when 

20 a particular feature, structure, or characteristic is described in connection with an 
embodiment, it is submitted that it is within the knowledge of one skilled in the art to 
effect such feature, structure, or characteristic in connection with other 
embodiments whether or not explicitly described. 
[0009] Embodiments of the invention may be implemented in hardware, firmware, 

25 software, or any combination thereof. Embodiments of the invention may also be 



implemented as instructions stored on a machine-readable medium, which may be 
read and executed by one or more processors. A machine-readable medium may 
include any mechanism for storing or transmitting information in a form readable by 
a machine (e.g., a computing device). For example, a machine-readable medium 
may include read only memory (ROM); random access memory (RAM); magnetic 
disk storage media; optical storage media; flash memory devices; electrical, optical, 
acoustical or other forms of propagated signals (e.g., carrier waves, infrared signals, 
digital signals, etc.), and others. 

FIG. 1 illustrates an embodiment of a computing device 100. Referring to 
FIG. 1, in one embodiment, the computing device 100 may comprise a housing or 
case to accommodate the components of the computing device 100. The 
computing device 100 may comprise one or more processors 110. Each processor 
110 may implemented as a single integrated circuit, multiple integrated circuits, or 
hardware with software routines (e.g., binary translation routines). The processor 
110 may perform actions in response to executing instructions. For example, the 
processor 110 may executes programs, perform data manipulations and control 
tasks in the computing device 100, etc. The processor 110 may be any type of 
processor adapted to perform operations in memory 120. For example, processor 
110 may be a microprocessor, a digital signal processor, a microcontroller, or any 
other processors. In one embodiment, the processor 1 10 may be not dedicated to 
the use of memory 120, and the processor 110 may perform operations in memory 
120 while also performing other system functions. 

The memory 120 may comprise memory devices providing addressable 

storage locations that a memory controller 152 may read data from and/or write 

data to. The memory 1 20 may comprise one or more different types of memory 
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devices such as, for example, dynamic random access memory (DRAM) devices, 
synchronous dynamic random access memory (SDRAM) devices, read-only 
memory (ROM) devices, or any other volatile or non-volatile memory devices. 
Moreover, the memory 120 may be arranged in a hierarchal manner. For example, 
5 the memory 120 may be arranged in channels, ranks, banks, pages, and columns. 
[001 2] The computing device 1 00 may further comprise a chipset 1 50. The chipset 

150 may comprise one or more integrated circuit packages or chips that couple the 
processors 1 1 0 to memory 120, one or more storage devices 130, one or more 
peripheral devices 140, and other components (for example, mouse, keyboard, 

10 video controller, or other I/O devices of the computing device 100, etc.). The chipset 
150 may receive transactions from the processors 1 10 and to issue transactions to 
the processors 110, e.g., via a processor bus. The memory controller 152 may 
issue transactions to the memory 120, e.g., via a memory bus. 
[0013] In one embodiment, the storage device 130 may store archive information, 

15 such as code, programs, files, data, applications, or operating systems, etc. An 
example of the storage device 130 may comprise a tape, hard disk (HD) drive, a 
floppy diskette, a compact disk (CD) ROM, a flash memory device, any other mass 
storage device, any other magnetic storage media, any other optical storage media, 
or any other non-volatile memory devices, etc. The chipset 150 may comprise one 

20 or more storage device interfaces that may access each storage device 130 via a 
bus 142. 

[0014] The computing device 1 00 may further comprise one or more peripheral 

devices 140. The peripheral devices 140 may comprise hard discs, optical drivers, 
mouse, keyboards, universal serial bus (USB) devices, etc. The peripheral device 
25 140 may also comprise a display device. The display device may comprise a 



display, such as liquid crystal display (LCD), cathode ray tube (CRT), virtual retinal 
display (VRD), or any other type of display device. The peripheral devices 140 may 
further comprise any I/O devices to perform I/O functions. Examples of the I/O 
devices may comprise controller for input devices (e.g., keyboard, mouse, trackball, 
5 pointing device), media card (e.g., audio, video, graphics), network card, and any 
other peripheral controllers. Examples of the peripheral devices 140 may further 
comprise scanners, printers, faxes, etc. 

[001 5] The computing device 1 00 may further comprise one or more 

communication interfaces 154, that may allow software and/or data to be 
10 transferred, in the form of one or more signals, between the computing device 100 
and one or more external devices, networks and/or information sources. For 
example, the one or more signals may comprise any signals, such as, for example, 
electronic, electromagnetic, optical, etc., that may be transferred via wire, cable, 
optical fiber, phone line, infrared channel, radio frequency channel, etc. The 
15 communication interface 154 may comprise a communications port, a telephone 
modem, a wireless modem, a network interface card and/or any other 
communication interfaces. 

[0016] In one embodiment, the computing device 100 may comprise one or more 

buses 142 that the chipset 150 may use to access the storage devices 130, the 
20 peripheral devices 140 and other components in the computing device 100. The 
buses 142 may comprise, for example, peripheral component interconnect (PCI) 
buses, accelerated graphics port (AGP) buses, universal serial bus (USB) buses, 
low pin count (LPC) buses, and/or other I/O buses. 

[0017] It is to be noted that FIG. 1 illustrates an example of a computing device. 

25 Other systems, architectures, and modifications and/or reconfigurations of FIG. 1 



are possible. In one embodiment, the present invention may be used in any 
execution environments, such as, for example, computing devices, desktops, 
laptops, servers, mobile computing devices, handheld computing devices, mobile 
phones, and/or digital/electronic equipments. 
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FIG. 2 is a block diagram that illustrates an example embodiment of a 
system 200 that may supply power for a computing device, for example, the 
computing device 100. The system 200 may integrate, e.g., uninterrupted power 
supply (UPS) and standard power supply unit (PSU) functions. In one embodiment, 
the system 200 may be arranged in the housing or case of the computing device 
100. The system 200 may comprise a rectifier 210, a converter 220, a battery 
charger 230, and an inverter 250. In one embodiment, the rectifier 210, the battery 
charger 230, the converter 220 and/or the inverter 250 may be physically integrated 
into one single printed circuit board (PCB). In another embodiment, the inverter 250 
may be designed on a separate PCB so as to provide flexibility/option to include the 
inverter 250 in the computing device 100 as required by the CRT monitor/other AC 
peripheral devices, such as, for example, fax machine, printer, and scanner, etc. 
For example, the system 200 may comprise a first unit that may output an AC input 
voltage, and produce an AC output voltage from a battery voltage in response to a 
failure of the AC input voltage; and a second unit that may produce a DC output 
voltage from the AC input voltage, and produce the DC output voltage from the 
battery voltage in response to the AC input voltage failure or being insufficient. The 
first unit may comprise the inverter 250 and the second unit may comprise the 
rectifier 21 0, the converter 220 and the battery charger 230; however, other 
embodiments may comprise a different configuration to perform the same 
functions. 

In one embodiment, the rectifier 210 may convert an AC input voltage, for 
example, ad to a first DC voltage, for example, dd. For example, the rectifier 210 
may rectify the AC input voltage to produce the unregulated first DC voltage. The 
rectifier 210 may comprise an EMI (electro-magnetic interference) filter 212 that 

7 



may filter out electro and/or magnetic interference in the AC input voltage ad 
and/or reduce harmonics in the AC input current to output a filtered AC input voltage 
ac2; however, other embodiments may comprise a different filter to filter out 
different interference in the AC input voltage ad. 
[0059] In another embodiment, the rectifier 210 may comprise a rectifying unit 214 

that may rectify the filtered AC input voltage ac2 to produce the first DC voltage del . 
For example, the rectifying unit 214 may rectify the filtered AC input voltage ac2 
having, e.g., a sine waveform to produce the first DC voltage del that may have a 
half cycle waveform. In one embodiment, the rectifying unit 214 may comprise a 

10 diode bridge rectifier, or any other rectifier, to rectify the filtered AC input voltage 
ac2 to output the first DC voltage dd. In another embodiment, the rectifying unit 
214 may further comprise a filter capacitor that may reduce ripples in the first DC 
voltage del . For example, the rectifier 210 may convert a single-phase sine wave 
(e.g., 50- or 60-Hz) AC input voltage to the first DC voltage del by means of the 

15 diode bridge rectifier In one embodiment, the first DC voltage del may have an 
average value of about +300 Volts. 
[0020] The battery charger 230 may provide a battery charge voltage, for example, 

dc2 to keep one or more batteries, e.g., 240, charged or a constant trickle charge 
voltage for the batteries 240 to offset a slight self-discharge. In one embodiment, 

20 the battery charger 230 may perform a fast charging operation for battery initial 
charging and/or recovery charging after deep discharge. For example, at the 
beginning of the fast charging operation, the battery charger 230 may establish a 
constant current, for example, by a constant-current regulator. As the charging 
continues, the battery charge voltage dc2 may rise till it reaches a recovery level, for 

25 example, about +14 volts. By this point, the charging model may automatically 



changes to constant voltage charging, and the charge current may start to gradually 
decrease. At the end, the charge current may decrease to lower than a given value, 
for example, about 500mA, and the battery charge voltage dc2 may be switched 
from the recovery level to a float level, for example, about 13.7V. In one 
5 embodiment, under the fast charge operation, the AC power may be supplied for 
operating the computing device 100 and may charge one or more batteries 240 that 
are not connected to a load. In another embodiment, the battery charge voltage dc2 
may be controlled in magnitude based on characteristics of different types of 
batteries. 

[0(Dfl1] In another embodiment, the switch to constant voltage trickle charging may 

occur after the battery has recovered most of the rated capacity over a given period 
of time, for example, about 80% of the rated capacity. For the constant voltage 
trickle charging, when the battery is fully charged, the charging voltage and the 
charging current may be maintained at about 1 3.7V and about 500mA, respectively, 
1 5 to compensate for the self-discharge to keep the battery in a fully-charged condition 
at all times. In one embodiment, under the trickle charge operation, the battery 240 
may be kept in a fully-charged condition. 

[0022] In one embodiment, the converter 220 may convert a DC voltage, e.g., the 

first DC voltage dd outputted from the rectifier 210, into one or more DC outputs at 
20 desired voltage levels. In one embodiment, the converter 220 may comprise a first 
relay (K1 ) 222 that may switch between a first position A and a second position B. 
For example, the first relay 222 may be at the first position A to connect the first DC 
voltage dd to a first converting unit 224. The first converting unit 224 may convert 
the first DC voltage dd into one or more DC outputs dc5. For example, the one or 
25 more DC outputs dc5 may be respectively supplied to operate a computing device, 
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e.g., motherboard or host. For example, the one or more DC outputs dc5 may be 
used to power the computing device 100, e.g., the processor 1 10, the chipset 150, 
the memory 120, the storage devices 130, or any peripheral devices 140 that use 
DC power, etc. In another embodiment, the one or more DC outputs dc5 may be at 
5 different voltage levels that may comprise +12V, +5V, +3.3V, -12V, etc. In yet 
another embodiment, the DC outputs dc5 may be electrically isolated from each 
other. 

[0023] In another embodiment, when AC power fails, the first relay 222 may 

connect the battery 240 to a load to supply battery power. For example, referring to 

1 0 FIG. 2, when AC power fails, the first relay 222 may switch to the second position B 
to connect the output of a second converting unit 226 of the converter 220 to the 
input of the first converting unit 224, so that the converter 220 may convert a battery 
voltage dc3 from the battery 240 into one or more DC outputs dc5. For example, the 
battery 240 may provide the battery voltage dc3 to the second converting unit 226. 

1 5 The second converting unit 226 may convert the battery voltage dc3 into a second 
DC voltage dc4. The first converting unit 224 may convert the second DC voltage 
dc4 into one or more DC outputs dc5 that may be, respectively, supplied for the 
operation of the computing device 100, including the motherboard or host, the 
storage devices, the LCD monitor, or any other DC peripheral devices. In one 

20 embodiment, the battery voltage dc3 may have a voltage level of about +12V. In 
another embodiment, the second DC voltage dc4 may be an unregulated DC 
voltage with a voltage level of about +300V. In yet another embodiment, the second 
DC voltage dc4 may have a voltage level that may be approximately equal to the 
first DC voltage dd . In another embodiment, the converter 220 may comprise any 



other switching unit or relay that may connect the first DC voltage del or the second 
DC voltage dc4 to the first converting unit 224. 

[0024] The inverter 250 may supply the filtered AC input voltage ac2 to a CRT 

monitor and/or any other AC peripheral devices. Referring to FIG. 2, the inverter 
5 240 may comprise a second relay (K2) 254 that may switch between a third position 
C and a fourth position D. In one embodiment, the second relay 254 may be at the 
fourth position D to provide the filtered AC input voltage ac2 for the operation of the 
CRT monitor and/or the AC peripheral devices. In another embodiment, when the 
AC power fails, the second relay 254 may switch to the third position C to provide an 
10 AC output voltage ac3 outputted from an inverting unit 252 to the CRT monitor 
and/or AC peripheral devices. The inverting unit 252 may convert the battery 
voltage dc3 from the battery 240 into the AC output voltage ac3. For example, the 
AC output voltage ac3 may have a voltage level of about 220V. In another 
embodiment, the inverter 250 may comprise any other switching unit or relay that 
15 may provide the filtered AC input voltage ac2 or the AC output voltage ac3 to the 
CRT monitor and/or other AC peripheral devices. 

[0025] FIG. 3 illustrates another embodiment of a system 300 that may supply 

power for a computing device. The system 300 is substantially similar to the system 
200 as shown in FIG. 2, except that the system 300 may supply the AC input 
20 voltage ad to the AC peripheral devices. Although FIGs. 2 and 3 illustrate 
embodiments of a power supply system, some embodiments may comprise 
different components, circuitries or architectures to perform the same functions. 
While the systems 200 or 300 of FIGs. 2 and 3 may supply power to the computing 
device 1 00, the system 200 or 300 may further supply power in server environment. 
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[0026] FIG. 4 illustrates an embodiment of a method that the system 200 may use to 

supply power to the computing device 100. In one embodiment, in response to an 
AC line voltage being present, the system 200 may supply power to the computing 
device 100, including the motherboard of the computing device 100, the storage 
5 devices 1 30, LCD or CRT monitors, and/or one or more other peripheral devices 
140, from the AC side through the rectifier 210 and the converter 220; and 
meanwhile, the battery bank 240 may be either fully charged or floating charged by 
the battery charger 230. 
[0027] Referring to FIG. 4, In one embodiment, in response to the AC input voltage 

10 ad being present (block 402), e.g., the EMI filter 212 may produce a filtered AC 
input voltage ac2 (block 404). In block 414, the second relay 254 may be set at the 
fourth position D, so as to provide the filtered AC input voltage ac2 for the operation 
of the CRT monitor and/or one or more other AC peripheral devices (block 416). In 
block 406, e.g., the rectifying unit 214 may convert the AC input voltage ac2 into the 

15 first DC voltage del . In block 412, the first relay 222 may be set at the first position 
A, so as to supply the first DC voltage del to the converter 220. For example, in 
block 414, the first converting unit 224 in the converter 220 may convert the first DC 
voltage del to produce the one or more DC outputs dc5 for the operation of the 
motherboard, the storage devices, the LCD monitor and/or one or more other DC 

20 peripheral devices (block 434). In block 408, the battery charger 230 may use the 
first DC voltage del from the rectifier 210 to produce the battery charge voltage dc2, 
so as to either fully charge or floating charge the battery bank 240 (block 410). 
[0028] In another embodiment, in response to the AC power being absent or the AC 

power outage, the computing device 100 may be powered from the battery side 

25 through the converter 220 and inverter 250 (e.g., if CRT monitor/other AC 



peripheral devices are applicable). For example, the battery side may power the 
computing device 1 00 in response to a complete power failure situation, for 
example, a black out, or a partial power failure situation, such as a brown out where 
power is received but is insufficient or below a required level to power a device. 

[0039] In one embodiment, in response to the AC input voltage ad being absent or 

below a level required to operate the computing device 100 (block 402), the battery 
240 may output the battery voltage dc3 (block 420). In block 428, e.g., the inverting 
unit 252 may convert the battery voltage dc3 to produce the AC output voltage ac3. 
In block 430, the second relay 254 may be set at the third position C, so as to supply 
10 the AC output voltage ac3 for the operation of the CRT monitor and/or one or more 
AC peripheral devices (block 432). In block 420, the battery 240 may further supply 
the battery voltage dc3 to the second converting unit 226 in the converter 220. The 
second converting unit 226 may convert the battery voltage dc3 to output a second 
DC voltage dc4 (block 422). In block 424, the first relay 222 may be set at the 
1 5 second position B, so as to supply the second DC voltage dc4 to the first converting 
unit 224. In block 426, the first converting unit 224 may convert the second DC 
voltage dc4 to produce the one or more DC outputs dc5 for the operation of the 
motherboard, the storage devices, the LCD monitor and/or one or more other DC 
peripheral devices (block 434). 

[09Q0] In one embodiment, the first DC voltage dd may have a level that is 

approximately equal to the level of the second DC voltage dc4. In another 
embodiment, the first DC voltage dd may have a level that is not the same as the 
level of the second DC voltage dc4. In yet another embodiment, the converter 220 
may further comprise a third converting unit to convert the second DC voltage dc4 
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into one or more DC outputs for the operation of the motherboard, the storage 
devices, LCD monitor and/or one or more other DC peripheral devices. 

[0031] Although the method of FIG. 4 is described with regard to the system 200 of 

FIG. 2, the method of FIG. 4 may also be used in the system 300 of FIG. 3 if block 
5 404 is deleted, block 406 is changed to convert the AC input voltage ad , and block 
418 is changed to supply the AC input voltage ad. While the method of FIG 4 is 
illustrated as a sequence of operations, the illustrated operations may be performed 
in a different order. For example, the first relay 222 and the second relay 254 may 
be set at the first position A and the fourth position D, respectively, in response to 
1 0 the AC side voltage; the first relay 222 and the second relay 254 may be set at the 
second position B and the third position C, respectively, in response to a power 
failure of the AC side voltage, for example, a complete power failure or a partial 
power failure. In another embodiment, the respective voltage supplying blocks, 
such as blocks 410, 434, 418, 432 may be omitted, in response to the 
15 corresponding devices being absent in the computing device 100. 

[0032] While certain features of the invention have been described with reference to 

embodiments, the description is not intended to be construed in a limiting sense. 
Various modifications of the embodiments, as well as other embodiments of the 
invention, which are apparent to persons skilled in the art to which the invention 
20 pertains are deemed to lie within the spirit and scope of the invention. 
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